Structures responsible for the onset, propagation, and cessation of generalized seizures are not known. Lesion and microinfusion studies suggest that the substantia nigra pars reticulata (SNR) seizurecontrolling network could play a key role. However, the expression of neural activity within the SNR and its targets during discrete pre-and postictal periods has not been investigated. In rats, we used flurothyl to induce generalized seizures over a controlled time period and 2-deoxyglucose autoradiography mapping technique. Changes in neural activity within the SNR were region-specific. The SNR posterior was selectively active during the pre-clonic period and may represent an early gateway to seizure propagation. The SNR anterior and superior colliculus changed their activity during progression to tonic -clonic seizure, suggesting the involvement in coordinated regional activity that results in inhibitory effects on seizures. The postictal suppression state was correlated with changes in the SNR projection targets, specifically the pedunculopontine tegmental nucleus and superior colliculus. D
Introduction
The basal ganglia are involved in many types of seizures. A large body of evidence suggests that specifically the substantia nigra pars reticulata (SNR) plays a major role in the modulation and propagation of seizures (Garant and Gale, 1983; Iadarola and Gale, 1982) . Earlier studies using microinfusions or lesions suggested that the GABAergic SNR projections to the superior colliculus (SC) and pedunculopontine tegmental nucleus (PPTg) may be especially influential; interruption of nigral inhibitory effects on these projections by SNR lesions or muscimol (an agonist at GABAA receptor sites) infusions is anticonvulsant, and accordingly bicuculline (an antagonist at GABAA receptor sites) injection into the SC or PPTg has an anticonvulsant effect (Depaulis et al., 1990; Okada et al., 1989; Redgrave et al., 1992) . Thus, blockade of nigral inhibitory effects on these structures hinders seizure development.
However, investigators also found that there are two anatomically discrete regions in the SNR of adult rats, the SNR anterior and the SNR posterior (Fan et al., 1997; Moshé et al., 1994; Shehab et al., 1996; Thompson et al., 2000; Velíxková and Moshé, 2001 ). These two regions mediate separate facilitatory or inhibitory effects on seizures in response to localized microinfusions of agents that modulate GABA A receptor neurotransmission (Moshé et al., 1994; Thompson et al., 2000; Velíxková and Moshé, 2001; Velíxková et al., 1996) , and glutamatergic or dopaminergic systems (Fan et al., 1997; Velíxková et al., 2001 ). The factors responsible for the differential SNR effects on seizures may be intrinsic cell type and receptor differences between the two regions (Galanopoulou et al., 2003; Hedberg et al., 2003; Ravizza et al., 2003; Velíxek et al., 2005; Velíxková et al., 1998) or distinct efferent targets of the SNR anterior or SNR posterior cells (Moshé et al., 1994) . The differentiation is important because it suggests inhibitory and excitatory mechanisms controlled from two different subregions of a basal ganglia nucleus that could have a large influence on seizure suppression or progression.
To determine that two SNR regions do, indeed, play a significant role in seizures, we asked: Do the neural events during individual seizure stages show that the SNR anterior and SNR posterior are separable regions? Although others have examined seizure stages in pilocarpine seizures or maximal electroshock using [14C]2-deoxyglucose (2 DG) autoradiography, advanced seizure stages developed quickly, making it difficult to discriminate individual seizure stages (Andre et al., 2002; Handforth and Treiman, 1995a,b) . Therefore, we used the flurothyl seizure model, 
